We report a first case of isolated metastasis on the anterior clinoid process (ACP) mimicking a meningioma, which should be added to the differential diagnosis of the processes of ACP. The most common lesions of the anterior clinoid process are meningiomas.
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Clinical Presentation
Appropriate consent was obtained from the patient.
Symptoms
A 58-year-old male presented with headaches, right-sided blurred vision, and double vision. The cause of double vision was partial weakness of the right III nerve resulting from compression of the nerve by "hypertrophied" tumorinvolved right anterior clinoid. His previous medical history revealed existence of two primary malignant tumors: breast cancer (diagnosed 6 months prior) and prostate cancer (diagnosed 18 months prior). The patient was under treatment with chemotherapy due to breast cancer and showed no signs of active disease.
Magnetic Resonance Imaging Presentation
Postcontrast magnetic resonance imaging (MRI) of the head showed an extra-axial, well-bordered enhancing mass measuring 1.6 Â 1.1 Â 1.1 cm of the ACP with involvement of the right optic canal (OC) along its superior lateral margin with dural tail typical for a meningioma. No other intracranial lesions were present. Meningioma was considered a primary differential diagnostic possibility preoperatively (►Fig. 1).
The surgery was indicated due to symptomatic lesion, which progressively affected the vision on the right eye and to obtain the histological diagnosis.
Surgical Technique
Extradural clinoidectomy with tumor resection was performed by the senior author (K.I.A). The details of the orbitozygomatic pretemporal approach have been previously described. 1,2,37-39 Skin incision and preparation of the temporalis muscle and orbitozygomatic craniotomy with drilling of the sphenoid ridge were performed in usual manner. 37 The superior orbital fissure (SOF) was identified and unroofed, removing the bone overlying the superolateral margin of the SOF with rongeurs and a diamond burr. The meningo-orbital artery was coagulated and divided. Frontobasal and temporal dura were retracted with dural tack up sutures. Dura propria of the temporal lobe was peeled off from the SOF and the anteromedial aspect of the lateral wall of the cavernous sinus, exposing the third and the fourth cranial nerve as well as V1 and V2 of the fifth cranial nerve. Intraoperatively, the right III nerve was compressed by the hypertrophied tumor-involved anterior clinoid, but there was no evidence of dural or cavernous sinus tumor involvement. The OC was then unroofed from a lateral to medial direction by using a 2-mm diamond burr with constantcooling irrigation. 40 The tumor was involving the right anterior clinoid. The dorsal cortex of the clinoid was preserved and the tumor was involved in the central portion, penetrating ventrally and medially toward the sphenoid sinus. The opening of the sphenoid sinus was thusly done to ensure complete tumor resection and later obliterated with a small piece of muscle. Also, the third root of the ACP, the optic strut, was drilled off. During this procedure, constant awareness was maintained to protect the optic nerve, the carotid artery, and the oculomotor nerve with reference to the ACP. After removing the tumor that infiltrated the ACP, it was sent for histological analysis (►Fig. 1f-j).
Pathohistology
Pathohistological report showed the diagnosis of the metastasis of the known infiltrating ductal carcinoma of the breast (►Fig. 2).
Follow-Up
The postcontrast MRI showed no signs of the residual tumor (►Fig. 3). Blurred vision improved and double vision resolved completely. The patient continued to receive chemotherapy for infiltrating ductal carcinoma of the breast by his oncologist. Also, radiation treatment was initiated.
Discussion
A literature review of the past 30 years using the PubMed database did not display any results for metastasis of the clinoid process. The most common lesions of ACP are meningiomas. There were more than 20 studies that included patients with surgically treated meningiomas of the ACP. 1,2,29,41-58 The second most common lesion of the ACP is mucocele.
24 ►Table 1 provides the overview of isolated nonmeningioma lesions of the ACP reported so far in the literature.
Magnetic Resonance Imaging Presentation
Meningiomas demonstrate homogeneous enhancement on postcontrast MRI. 59 Generally, there are several lesions that can mimic meningiomas, which usually present with pseudo-dural tail: breast cancer metastasis, 60 cavernous hemangiomas, 
Breast Cancer and Brain Metastases
Breast cancer represents the second most frequent cause of brain metastases, occurring in 10 to 16% of patients. Subgroups of patients with triple-negative and human epidermal growth factor receptor 2 (HER2)-positive breast cancer have an increased risk of developing brain metastases. 69 Surgical resection of the brain metastasis is an important treatment option in patients with single or few ( 3) lesions. [70] [71] [72] However, the breast cancer metastasis or any other metastasis on the ACP has not been reported so far to our knowledge.
Surgical Technique
The extradural removal of the anterior clinoid process was initially described by Dolenc for vascular lesions of the cavernous sinus. 73 Its use for pituitary adenomas, craniopharyngiomas, and clinoidal and tuberculum sellae meningiomas has been described. Extradural clinoidectomy has several advantages over intradural clinoidectomy. First, anatomical orientation is easily attained by identifying the dural extension into the SOF and the OC, and therefore a total ACP removal is possible. In contrast, when the intradural technique is used, both the extent of bone removal and the exposure that is gained may be limited. Second, the dura protects the intradural structures. Third, the procedure is performed during extradural exposure and also much faster than the intradural technique.
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With our first case report on the isolated metastasis of the anterior clinoid process, we provide an additional argument in favor of extradural clinoidectomy and in particular for malignant tumor pathology, since extradural resection minimizes the possibility of intradural tumor spread. Metastasis should now be included in the differential diagnosis of the lesions of the ACP. The possible spread of the metastatic disease intracranially in case of opening of the dura should be taken into consideration when planning a surgery.
Conclusions
This is the first case report of an ACP metastasis. It was treated successfully with extradural clinoidectomy. Metastasis should now be included in the differential diagnosis on the lesions of the anterior clinoid process. Extradural clinoidectomy is a safe and effective method in the treatment of these tumors, minimizing the risk of intradural tumor spread.
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